Patient safety in the OR depends on effective communication. We developed and tested a communication training program for surgical oncology staff members to increase communication about patient safety concerns. In phase one, 34 staff members participated in focus groups to identify and rank factors that affect speaking-up behavior. We compiled ranked items into thematic categories that included role relations and hierarchy, staff rapport, perceived competence, perceived efficacy of speaking up, staff personality, fear of retaliation, institutional regulations, and time pressure. We then developed a communication training program that 42 participants completed during phase two. Participants offered favorable ratings of the usefulness and perceived effect of the training. Participants reported significant improvement in communicating patient safety concerns (t 40 ¼ e2.76, P ¼ .009, d ¼ 0.48). Findings offer insight into communication challenges experienced by surgical oncology staff members and suggest that our training demonstrates the potential to improve team communication.
LITERATURE REVIEW
The quality of patient care in interprofessional settings demands input from providers of varying specialties and hinges on coordination, negotiation, and agreement. 10 Interprofessional collaboration in the OR is complex, and several factors related to IPC may affect staff members' ability or willingness to speak up regarding patient safety. For example, power dynamics and conflicts in role expectations may leave nurses and surgical technologists more reluctant to speak up to attending surgeons. 11, 12 Situational ambiguity, fear of retaliation, or a lack of communication skills also may influence speaking-up behaviors. 13 Several initiatives have been launched to improve patient safety culture in the OR. The World Health Organization's surgical safety checklist has been linked to reductions in mortality in hospitals around the world. 14 As another example, the National Quality Forum outlined an evidence-based set of practices shown to decrease the occurrence of adverse health care events. 15 Several health care facilities have established team trainings with the goal to improve patient safety through teamwork, communication, and safety climate interventions. 16 Informed by crew resource management, some trainers have incorporated techniques used in aviation. 17 One of the most widely used programs is the Team Strategies and Tools to Enhance Performance and Patient Safety (TeamSTEPPS) curriculum, which includes didactic-based learning modules that center on the core competencies of leadership, situation monitoring, mutual support, and communication. 18 Overall, team training interventions for surgical staff members have been linked to a variety of improved outcomes, including increased communication (eg, check-backs, hand overs), frequency of preoperative checklist use, self-confidence in communicating and confronting concerns, and patient satisfaction. [19] [20] [21] [22] [23] 
METHODS
We conducted this study in two phases. To identify factors that affect speaking-up behaviors, we held focus groups with surgical oncology staff members. Next, we created a communication training program by following a series of consecutive steps outlined by Brown et al 24 and based on the focus group findings. To determine participants' reactions to the training program and whether the training program improved safety communication, we tested our training and evaluation methods in phase two. Testing involved evaluating participants' ratings of the perceived effect of the training program and the usefulness of specific training components and examining the effect of the training program on participants' self-efficacy in communicating patient safety concerns and on participants' communication during experiential role-play exercises.
Protection of Participants' Rights
The institutional review board at our facility reviewed and approved this study as exempt research. An exemption from the institutional review board at our facility includes a waiver of informed consent. The exempt status permitted our team to conduct this study as a routine educational practice and to maintain participants' anonymity by publishing de-identified data. Service chiefs informed participants that their participation was voluntary. On the day of participation, members of our research team explained the purpose of the study verbally and described how we would use the de-identified data.
Sampling Technique
We invited surgical oncology staff members from thoracic and urology services at our facility to participate in this study. We recruited participants through service chiefs, who communicated directly with staff members under their supervision and asked for volunteers. We selected thoracic and urology services for several reasons. First, thoracic and urology share the same operating suite and have a manageable number of staff members. Second, preliminary data from the Hospital Survey on Patient Safety Culture 25 showed that a high proportion of staff members from these services lacked confidence in speaking freely and asking questions when they noticed something that may affect patient care negatively. Third, these services accounted for a high proportion of count discrepancy events or near misses at our facility at the time of the study.
Phase One: Nominal Group Technique Focus Groups
We conducted focus groups using the Nominal Group Technique, an interactive process commonly used in developing educational programs for eliciting perspectives regarding a problem. 26 Each session lasted 60 minutes and was facilitated by an investigator trained in interviewing techniques. After welcoming participants and orienting them to the goals of the group, the facilitator asked, "What are the factors that can help or hinder speaking up when you become aware of something that can affect patient safety?" Participants generated ideas, and the facilitator listed them on a flip chart. Participants then discussed, individually ranked, and voted on the most important items. This was followed by additional group discussion. Finally, the investigator asked participants to select their top five items from the list and to rank those items in descending order from five points (most significant) to one point (least significant). Each group created a rank-ordered list of the top five items as rated by participants.
Analysis of focus group data
Our analysis was guided by procedures used in previous research. 27, 28 To begin, we calculated a total priority score for each item by summing participants' ratings. For example, if there were five participants in a group, and each participant gave an item the highest rating possible, that item received a total priority score of 25. We could then compare the item with the total priority scores of other items that participants generated and ranked in that group.
Next, we compiled the five items with the highest priority rankings from each of the focus groups and analyzed the content to identify the underlying themes, 29 which allowed us to compare data across individual groups. The first author independently reviewed items and created an initial framework of thematic categories through open coding. Next, we used the constant comparative method 30 to refine thematic category properties. The second author reviewed category labels and properties and resolved any disagreements through discussion. Finally, the thematic framework was shared with the entire research team, and we created a final version through consensus meetings.
Evaluative criteria
We took several steps to strengthen the rigor and trustworthiness of our findings. To ensure credibility, 31 we segmented groups by participant role (eg, RN, surgical technologist), which allowed us to capture the unique perspectives of different team members and protected against reporting bias that may have occurred otherwise. For example, surgical technologists may have been reluctant to express their opinions freely if we asked them to share their views in the presence of attending surgeons. Use of the Nominal Group Technique and our approach to analyze focus group data also contributed to the credibility of findings. The Nominal Group Technique uses a structured interview approach to safeguard against problems associated with group interactions (eg, dominant personalities, group think). Using content analysis to identify themes embedded within ranked items allowed us to compare data across individual groups and ensured that thematic categories represented those factors that most frequently affect surgical oncology staff members as a whole. Finally, having a second researcher review initial coding assignments and category labels and holding consensus meetings with the entire research team bolstered the dependability of our results. We developed the training curriculum based on results from phase one and by following a series of consecutive steps used in previous research. 24 Research team members met regularly to discuss the factors identified in the focus groups, ways of reinforcing effective team communication, and best approaches to overcoming barriers to speaking up. This process resulted in the creation and refinement of a communication blueprint (Table 1) , which includes an overarching goal that is achieved through a sequence of strategies. Each strategy is achieved through the use of communication skills and process tasks. Communication skills are discrete and observable utterances that move dialogue forward. Process tasks refer to verbal and nonverbal behaviors that create an appropriate environment for effective communication. Process tasks also may include behaviors that should be avoided (eg, being dismissive). In addition, we discussed relevant literature on IPC, team training, and health care communication skills training in research team meetings, and we incorporated applicable concepts and skills into the blueprint. For example, the stopping statement, "I need clarity" is an assertive communication behavior adapted from the TeamSTEPPS program. 18 With input from key stakeholders (eg, senior-level surgeons and nurses), we developed two role-play scenarios. The first scenario involved a potentially retained foreign object and the second involved tension over repositioning a patient. Both scenarios could be modified as needed to fit the learning objectives of individual participants. However, when designing and delivering these role-play scenarios, we made a deliberate attempt to include factors identified in the focus groups. For example, participants encountered a "difficult surgical fellow" (played by a trained actor) who was dismissive of concerns raised by others and who pressured others to move quickly.
Description of measures
Our evaluation methods were guided by the Kirkpatrick Model, an evidence-based model used to assess the effect of educational training. 32 The Kirkpatrick Model includes four levels. Level 1 focuses on participants' reaction to training; level 2 targets acquired knowledge and skills; level 3 centers on the transfer of skills to practice; and level 4 evaluates the achievement of larger-scale goals or changes (eg, patient outcomes). For the purposes of this study, we used evaluation methods that measured the effect of training at levels 1 and 2.
Participants completed a post-training evaluation form that assessed their reaction to the training (Kirkpatrick Model Level 1). First, participants rated their level of agreement with three statements on a five-point Likert scale ("strongly disagree" to "strongly agree"):
"I feel confident that I will use the skills I learned in this module," "The skills I learned in this module will allow me to provide better patient care," and "The module prompted me to critically evaluate my own communication skills."
Next, we asked participants to rate the degree to which different training components (ie, lecture, exemplar videos, role-play exercises) aided their learning on a three-point Likert scale ("did not aid my learning at all" to "aided my learning a lot"). The post-training evaluation form that we used in this study is a previously established measure that has been used in several communication training studies. [33] [34] [35] [36] We assessed acquired knowledge and skills (Kirkpatrick Model Level 2) in two ways. First, we used a retrospective pre-post methodology. 37 On the post-training evaluation form, we asked participants to rate their communication confidence before and after the training using a five-point Likert scale. Second, to assess the extent to which participants were using the communication approaches being taught, the first author coded video recordings of 20 role-play exercises using the Comskil Coding System, a previously established method for evaluating skill uptake in communication training. 38 The first author coded role-play recordings looking for 12 specific process tasks (eg, stop extraneous activity, take corrective action) and 12 specific communication skills (eg, restate, ask open questions) that were targeted through the training. The first author and a research assistant who were trained to use the Comskil Coding System randomly selected and double-coded a sample of five recordings (25%). Interrater reliability was acceptable (80% agreement for process tasks and 76.7% agreement for communication skills).
Analysis of team communication training data
We analyzed data using descriptive statistics and a paired sample t test. We used descriptive statistics to evaluate the acceptability of the training through participants' ratings of the perceived effect of the training and the usefulness of specific curricular activities. We also used descriptive statistics to examine participants' use of process tasks and communication skills during experiential role-play exercises. We used a paired sample t test to assess the differences before and after training self-efficacy in communicating patient safety concerns.
RESULTS
In phase one, a total of 34 individuals participated in seven focus groups. Separate groups were held for thoracic attending surgeons (n ¼ 5), urology attending surgeons (n ¼ 3), anesthesiologists (n ¼ 4), RNs (n ¼ 7), CRNAs (n ¼ 4), surgical technologists (n ¼ 4), and surgical support staff members (n ¼ 7). We identified eight thematic categories that captured themes embedded in focus group items: role relations and hierarchy, staff rapport, perceived competence, perceived efficacy of speaking up, staff personality, fear of retaliation, institutional regulations, and time pressure.
Results are displayed in Table 2 , including the five items receiving the highest priority scores in each focus group.
In phase two, 42 participants completed the training across four dates. An average of 11 participants attended each training session (range ¼ 6 to 15). Participants' self-efficacy in communicating patient safety concerns was significantly higher after training (Table 3) . Most participants (88.1%; n ¼ 37) agreed or strongly agreed that they would use the skills taught. Furthermore, 88.1% (n ¼ 37) agreed or strongly agreed that the skills they learned would enable them to provide better patient care, and 92.9% (n ¼ 39) agreed or strongly agreed that the intervention prompted them to critically evaluate their own communication skills. Participants rated the usefulness of individual components of the training favorably; 88.1% (n ¼ 37) reported that the lecture aided their learning somewhat or a lot, 92.9% (n ¼ 39) reported that the exemplar videos aided their learning somewhat or a lot, and 95.2% (n ¼ 40) reported that the role-play exercises aided their learning somewhat or a lot.
We completed and coded 20 role-play exercises for the frequency of process tasks and communication skills. An average of five (range of two to nine) process tasks and two (range of one to four) communication skills were present in the roleplay exercises. The percentage of role-play exercises in which each of the process tasks and communication skills were present are displayed in Figure 1 and Figure 2 , respectively.
DISCUSSION
The purpose of this study was to develop a communication training program for surgical oncology teams to increase communication about patient safety concerns in the OR and to conduct a test of the training and evaluation methods. The findings offer insight into the communication challenges experienced by surgical oncology staff members. In addition, results suggest that our training and evaluation methods demonstrate the potential to improve team communication about patient safety concerns in the OR and can be used to guide future work.
The substantial role that team cohesion and collaboration play in promoting speaking-up behavior was apparent across focus groups, as reflected in many of the thematic categories that underlie ranked items (eg, role relations and hierarchy, staff rapport). These themes are consistent with the literature on IPC 10 and with research reporting the influence of teamwork on speaking-up behavior. 13 Our findings also revealed that perceptions regarding the most salient factors affecting the communication of patient safety concerns vary by role. For example, RNs struggled most with navigating strong personalities on the team. This is a common barrier experienced by nurses outside the oncology setting. 39 These results also are aligned with the literature, suggesting that the established hierarchy of medical teams often leaves lowerranking staff members feeling reluctant to question authority. 40 Finally, as evidenced by concerns over time pressure and institutional regulations, participants believed that hospitallevel factors affect staff members' ability to speak up. Although it may not be possible to address these issues directly through communication training, they highlight the importance of considering such factors when working to enhance patient safety.
The results from the communication training suggest that our intervention and evaluation methods demonstrate potential.
The training was well-received by participants, as evidenced by highly favorable ratings of the perceived effect of the training and usefulness of the specific curricular activities. In addition, participants rated their confidence in communicating patient safety concerns significantly higher after training.
Observational data from the role-play exercises indicate mixed results in terms of participants' use of communication approaches taught in the training. Participants did an excellent job of using process tasks and communication skills that create a space for problem solving to unfold. For example, participants frequently used the stopping statement "I need clarity," stopped extraneous activity, and allowed sufficient time to explore the problem at hand. These are steps that demonstrate the use of critical language 21 and enable all team members to focus their attention on resolving an apparent patient safety issue. 41 Participants were less likely to use approaches that help to flatten the hierarchy. Most notably, participants addressed one another by first names in only one of the role-play exercises and were less likely to encourage open communication, invite questions, endorse questions, and ask for team consensus. Beyond creating a climate of patient safety, many of the approaches that were largely absent from the role-play exercises contribute to an improved speaking-up climate. 9 
Limitations and Recommendations for Future Research
The current study had several limitations. We made the decision to focus on urology and thoracic services, which resulted in a relatively small sample size. Future studies would benefit from larger samples with a more diverse range of surgical oncology disciplines. Next, the evaluation methodology we used to assess acquired knowledge and skills (Kirkpatrick Model Level 2) limits the conclusions that can be drawn from the experiential role-play data. For example, because we did not collect a measure of skill level before the training, we cannot say whether or to what extent participants' use of skills and process tasks in the role-play exercises reflect an improvement from baseline. Although a baseline evaluation was beyond the scope of this study, its addition in future studies would improve the evaluation methods. We plan to use standardized encounters in future work. We will give learners a patient safety scenario and ask them to work through the issue before completing the training. We will then repeat the simulated encounter after training, which will enable pretraining and post-training comparisons.
Another limitation of the current study is that the evaluation methods were limited to levels 1 and 2 of the Kirkpatrick Model. For example, we did not measure the effect of training on improved patient safety outcomes (eg, number of retained foreign objects, near misses). Higher levels of evaluation in the Kirkpatrick Model were beyond the scope of this study and should be considered to strengthen future investigations and larger-scale studies.
Finally, certain aspects of the study design may have influenced participants' responses. The self-report items used to assess the effect of training may have been subject to response bias. For example, rather than feeling empowered to speak up, participants may have rated their communication self-efficacy higher because they believed we expected them to. We invited participants to take part in the study through their service chief and participants may have offered favorable ratings to please their superiors. Finally, we expended considerable time and effort on this project, and it is possible that a desire for positive findings to justify this work ultimately affected our results.
Recommendations for Clinical Practice
All professional nurses have the legal and ethical responsibility to advocate for patient safety in every setting. Surgical oncology staff members' difficulty with speaking up represents a significant barrier to effective communication and patient safety in the OR. Team communication training offers a powerful approach to address such communication breakdowns, giving staff members the tools needed to speak up (eg, using stopping statements), enhancing team collaboration, and ensuring that all team members feel an atmosphere of inclusiveness and openness. The role of perioperative nursing administrators and senior staff members is to set the tone for the working environment in the OR. This includes assuming leadership for promoting excellence by developing and implementing such programs.
Recommendations for Education
This study highlights the need for perioperative staff member education regarding team communication. Interventions that target communication breakdowns and enhance team collaboration are crucial to improving patient safety and protecting against patient harm in the OR. Our findingsdalong with important lessons learned in completing this studydindicate that the training can be improved in several ways. First, the training must do a better job of addressing the established hierarchy among surgical oncology team members and improving team cohesion and collaboration. Enhancing the leadership aspects of the training is one way to achieve that objective. Team leaders, including attending surgeons and senior-level nurses, need to be clear that patient safety partially hinges on creating an atmosphere of open communication and inclusiveness. A crucial part of this process is team leaders' ability to recognize that some staff members may be uncomfortable sharing concerns and asking questions. In light of this knowledge, team leaders must explicitly ask for feedback and reinforce questions. In terms of improving the training, this might include emphasizing these points in the lecture and helping team leaders to recognize moments when they have an opportunity to practice these approaches during role-play exercises. One simple step to flatten the hierarchy is to encourage team members to refer to one another by first names. Although it is not uncommon for surgical staff members to refer to one another by role (eg, doctor, nurse), addressing one another by first names may enhance collaboration and trust among team members.
Next, the role-play exercises proved more challenging than expected. Managing an entire team of learners is onerous, and it was difficult for actors to integrate seamlessly into the experiential exercises. Using multiple facilitators is one solution to enhance structure in role-play exercises and help manage the learners. The role-play exercises also may run more smoothly if an experienced staff member is recruited to play the role of "difficult surgical oncology fellow." A more experienced staff member is familiar with surgical procedures and jargon and could help create a more realistic scenario. Learners also provided feedback that more could be done to make the OR more consistent with the look and feel of an actual procedure (eg, having learners wear gloves, gowns, and masks).
